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@ Azolo (1,3,5) triazlnes as adenosine antagonists. 

(g) A compound of the formula I 



wherein: 

is hydrogen, (1-6C)alkyl. or (1-4C)alkanoyl ; 
R2 is phenyl, a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and 

3 sulphur and/or one or two nitrogen, or (1-8C)ail(yl, aikenyi or ailcynyl unsubstituted or substituted by a 
phenyl or a C-linlced aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
and/or one or two nitrogen, any phenyl being unsubstituted or substituted by one, two or three of 
® {1-4C)all<yl, (1-4C)allcQxy, halogen, trifluoromethyl, hydroxy, benzyloxy and (1-5C)alicanoyioxy ; 
^ A is N or CTIn which T is hydrogen or (1-4C)allcyl ; 

il> or a pharmaceutically acceptable salt thereof, processes for the manufecture of the compounds, and 
^ pharmaceutical composittons containing them. The compounds are useful as adenosine antagoniste. 
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This invention concerns novel azoie derivatives and, more particulariy. certain 2-furyt-triazoio[1 ,5- 
a][1 ,3,5]triazines and pyrazolo[2,3-a][1,3,5-]triazine8 which have useful pharmacoiogicai properties (and in par- 
ticular antagonise the actions of adenosine such as vasodilation). The invention also includes pharmaceutical 
compositions containing the novel azote derivatives for use in treating certain diseases and disorders affecting 
5 mammalian cardiac, peripheral and/or cerebral vascular systems. Also Included are processes for the manu- 
facture and formulation of the novel azole derivatives. 

The compound theophylline (1,3-dimethylxanthine) has t>een used dinlcally (usually as its ethylene dia- 
mine salt, which is also known as aminophylline) as a respiratory stimulant, a centrally acting stimulant, a bron- 
chodiiator, a cardiac stimulant and as a diuretic. This diversity of clinical uses is an Indication of the range of 
10 pharmacological actions which have been attributed to theophylline. These include phosphodiesterase inhib- 
itiori, adenosine receptor antagonism, mobilisation of intracellular calcium and the release of catecholamines. 
Recently theophylline has also been reported to be useful in treating myocardial ischaemla (Maseri etal., The 
Lancet. 1989, 683-686), skeletal muscle Ischaemia ( Picano et al. . Anqiology. 1989, In press) and cerebral 
ischaemia (Skinhoj et aL , Acta. Neurol . Scand. . 1970. 46. 129-140). The benefjcial effects of theophylline In 
15 these ischaemic disorders are believed to be due to a rsduction or prevention of the phenomenon known as 
"vascular steal" by virtue of the compound's ability to antagonise the actions of adenosine by btocking the ade- 
nosine receptors which mediate metabolism-linked vasodilatatton. 

The "vascular steal" phenomenon can occur when the major artery supplying a partteular vascular bed Is 
partially or totally occluded resulting In ischaemia. in this situation, the compromised vascular bed dDates and 
20 blood flow is maintained by either an increase in flow across the narrowed vessel or by an increase In flow 
through the collateral vessels, l-iowever. increased metabolic activity in adjacent vascular beds results in re- 
lease of mediators such as aderiosine, causing them to dilate, resulting in the limited blood flow to the com- 
promised vascular bed being "stolen" by these adjacent areas. The loss of blood flrom compromised to normally 
perfused vascular beds by the phenomenon of "vascular steal" further diminishes the blood fk>w In the conv 
25 promised vascular bed. 

The diversity of pharmacological properties possessed by theophylline make It drfflcult to use in the regular 
treatment or prevention of occlusive diseases and conditions of the vasculature. Thus, its associated actron as 
a phosphodiesterase inhibitor results in cardiac stimulation whteh fs deleterious for patient with myocardial 
ischaemia. Furthermore, the relatively low potency of theophylline means that dose-levels which are therapeut- 
30 ically useful are dose to those which can cause serious central side-effects. 

European patent application publication no. EP A2 383589 discloses the fbnmulae of certain 2-fury1-pyra- 
zolo[2,3-a][1,3,5]triazines, although no details of their preparation are given. No therapeutte use is ascribed to 
any of these compounds. 

Several triazolo[1.5-a][1,3.5]triazines and pyrazolo[2.3-aJ[1.3.5]triazines which do not have a 2-furyl sub- 
35 stituent have been ascribed therapeutic uses. Thus, certain triazolo[1 ,5-aJ[1 .3,5]triazines have been disdosed 
as bronchodliators (see United States patent no. 4734413). Certain pyrazolo[2.3-a][1,3,5]triazines have been 
disclosed variously as inhibitors of gastric acid secretion (see British patent application publication no. 2134107 
and European patent application publication no. EP A2 0172608); as antiinflamnruitory agents (see European 
patent applications publication nos. EP A2 01 72608 and EP A2 207651 ); as bronchodliators (see British patent 
40 application pubiicatton no. GB 2016002, Belgian patent no. 815405 and United States patent no. 3995039), 
and as phosphodiesterase inhibitors (see United States patent no. 3846423 and J. Med. Chem.. 1982, 25(3), 
243-9). 

European patent applteatton publication number EP Al 459702, published on 4th December, 1991, disdo- 
ses certain 2-heteroaryl-triazolo[1 ,5-a][1 ,3,5]triazlnes and pyrazolop,3-a][1 ,3,5]triazines having adenosine an- 

45 tagonlst activity. 

We have now discovered (and this is a basis for our Inventton) that a group of novel 2-furyl^triazoIo[1,5- 
a][1 ,3,5]trlazines and pyrazoio[2,3-aJ[1,3,5]triazines of formula I defined below are effective antagonists of the 
actions of adenosine and In particular of Its vasodilatory acttons. 

According to the invention there Is provided a compound of the formula 1 set out hereinafter (together with 
so the other formulae appearing In Roman numerals) wherein: 
Ri IS hydrogen. (1-6C)alkyl or (1-4C) alkanoyi; 

R2 is phenyl, a C-linked aromatte 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
and/or one or two nitrogen, or(1-8C)alkyl, alkenyl or alkynyl unsubstituted or substituted by a phenyl or C-IInked 
aromatic 5- or 6-membered heterocylic ring containing-one of oxygen and sulphur and/or one or two nitrogen, 
55 any phenyl being unsubstituted or substituted by one, two or three of (1-4C)alkyl, (1-4C)alkoxy. halogen, tri- 
fluoromethyl, hydroxy, benzyloxy and (1-5C)alkanoyloxy ; 
A Is N or CT In which T is hydrogen or (1-4C)alkyl; 
or a pharmaceuticaily acceptable salt thereof. 
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It will be appreciated that certain of the compounds of formula I may exist In and be isolated in one or more 
different enantiomeric or racemic forms (or mixtures thereof). It is to be understood that the invention includes 
any of such fonms which possesses the property of antagonising the actions of adenosine, It bejng well known 
how to prepare Individual enantiomeric forms, for example, by synthesis from appropriate chlral starting mate- 
rials or by resolution of a racemic fonfn. Similarly, the adenosine antagonist properties of a particular fbnm may 
be readily evaluated, for example by use of one or more of the standard In vitro or in vivo screening tests detailed 
herelnbeiow. 

Ri may be, for example, hydrogen, methyl or acetyl. Preferably RMs hydrogen. 

When is (1-8C)alkyf , alkenyi or alkynyi, this may be unbranched or branched. Preferably it is unbranch- 
ed. A substituted (1-8C)a!kyl, alkenyi or alkynyi is preferably tenninaliy substituted. When R2 is alkenyi or al- 
kynyi, it Is referably connected to the S-position of the triazine ring directly through the double or triple bond. 
An alkenyi may be in the (E) or (Z) configuratksn. 

Partteular examples of (1 -8C)alkyl, alkenyi or alkynyi groups are:- 
for alkyi: methyl, ethyl, propyl, butyl, pentyl and hexyl; 
for alkenyi: ethenyl, propenyt, butenyl, pentenyl and hexenyl; and 
for alkynyi: ethynyl, propynyf, bulynyl, pentynyl and hexynyl. 

Preferably R^ is a group of formula R3(CH2)„Xm in which n is 0 or an integer of from 1to6;mi80or1;X 
is HC=CH or CsC; and R^ is phenyl unsubstltuted or substituted by one, two or three of (1-4C)alkyl, (1-4C)al- 
koxy, halogen, trifluoromethyl, hydroxy, benzyloxyand (1-5C)alkanoyloxy, ora C-linked aromatte5-or6-mem- 
bered heterocylic ring containing one of oxygen and sulphur and/or one or two nitrogen, or when n is greater 
than 0, hydrogen. 

Particular examples of substltuents which may be present on phenyl are: 
fbr (1-4C)alkyl: methyl or ethyl; 
for (1 -4C)alkoxy: methoxy or ethoxy; 
for halogen: fluorine and chlorine; and 
fbr(1-5C)alkanoyloxy: pivaloyloxy. 

. Examples of unsubstltuted and substituted phenyl groups indude: phenyl, 2-methylphenyl, 4-methylphe- 
nyf, 4-methoxyphenyl, 3-fluorophenyl, 4^fluorophenyl, 3,5-difluorophenyl, 3-trffiuoromethyl, 4-trifluoromethyl- 
phenyl, 4-hydroxyphenyl, 4-benzyloxyphenyl and 4-pivaloyloxyphenyl. 

Particular examples of a Olinked aromatic 5- or 6-membered heterocylic ring containing one of oxygen 
and sulphur and/or one or two nitrogen are thtophenyl, fiiryl, pyridyl and thiazolyl. 

Partteular examples for n are 0 and 2. 

Examples of particular values fbr R2 are phenyl, 3-trifluoromethylphenyi, 4^methoxyphenyl, 4-inethylphe- 
nyl, 3-fiuorophenyl, 3.5-difluoromethyl, thtophenyl, 4-benzyloxybenzyl, hex-1-ynyt, but-3-enyl, 2-phenylethy- 
nyl, 2-phenylethyl and 3-phenylpropyl. 

A may be, for example, N or CT In which T Is hydrogen or methyl. Preferably A is N or CH. 

Particular phamiaceutlcaiiy acceptable salts include, for example, salts with acids affording physiologically 
acceptable anions, for example, salts with strong acids, such as hydrochloric, hydrobromic, sulphuric, phos- 
phoric, methanesulphonic and trifiuoracetic acids. In addition, for those compounds of formula I which are suf- 
ficiently basic, suitable salts include, for example, salts with organk: acids affording a phystologically acceptable 
anion such as salts with oxalic, citric or maleic acid. Certain compounds of formula I, fbr example those in which 
R2 comprises a phenol group, may fomi base salts with bases affording physiologically acceptable cations, such 
as alkali metal and alkaline earth metal salts. 

The compounds of formula I may be manufactured using procedures analogous to those well known In the 
arts of heterocyclic and organit chemistry for the production of structurally analogous compounds. Such pro- 
cedures are included as a further feature of the invention and include the following preferred procedures fbr 
the manufacture of a compound of the fomnuia I in whtoh R^ R^. and A have any of the meanings defined above: 

(a) The reaction of a compound of the formula 11 in which Z Is a suitable leaving group, for example 
hydrocarbylsulphonyl such as (1-6C)alkylsulphonyt (such as methylsulphonyl or ethyisulphonyl), or 
halogeno (such as chloro, bromo or iodo), with an appropriate organometalllc reagent (such as a 
Grignard reagent of the formula R^MgY in which Y is a halogen atom (such as chlorine, bromine or 
iodine). 

The process is convenientiy carried out at a temperature in the range, for example, 10 to 120'*C and con- 
veniently in the range 1 5 to 80'>C and in a suitable solvent or diluent such as an ether. e.g„ diethylether or tet- 
rahydrofuran. It is particuiarily effective for preparing compounds of fomnula i in which R^ is an unsubstltuted 
or substituted phenyl group. 
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The starting materials of formula II may be obtained by standard procedures well known in the art Thus, 
for example, those compounds of formula II in which Z is alkylsulphonyl may be made by oxidation of the cor- 
responding alkylthio derivative of formula III In which R'* is (1-6C)alkylthlo, using a conventtonal oxidant such 
as a peracid, for example, peracetic, perbenzolc or chloroperbenzolc acid, conveniently at a temperature In 
5 the range, for example, 0 to 40 ®C, and In a suitable solvent or diluent such as dichloromethane or chiorofonm. 
Similarly, those compounds of the fonmula II in which Z Is chloro or bromo may be obtained, for example, by 
reacting an alkylthio derivative of fonnuta HI (especially in which is methylthio or ethylthio) with chlorine or 
bromine In the presence of hydrogen chloride or hydrogen bromkJe, respectively, at a temperature In thegeneral 
range, for example, -20 to 15 and In a generally Inert polar solvent such as ethanol or 2-propanol. 
10 When a Grignard reagent of fonmula R^MgY is used, this may conveniently be prepared in situ by reaction 
of a compound of fonmula R^Y with magnesium. 

The starting alkylthio starting materials of formula III may themselves be obtained, for example, by reactton 
of a compound of the formula IV with the appropriate dialkyi N-cyanodlthlobiilnocart)onate of fonmula V, In which 
R^ has any of the meanings defined above, at elevated temperature in the range, for example, 60 to 200 *'C, 
18 conveniently as a melt In the absence of solvent or diluent, to give the compound of formula III in which R^ is 
hydrogen. When a compound of fomnuia I in which R^ is alkyi is required, the compound of formula III In which 
W Is hydrogen may be alkylated or acylated in conventional manner. 

it will be understood that In some a'rcumstances, when A is N, some of the Isomeric 7-alkylthio-5-amlno 
compound of formula VI may also be obtained during the reaction of the formula IV and V compounds and that 
20 this material may be separated by conventional procedures, for example by chromatography. 

The starting compounds of fonmula IV wherein A is N may themselves be obtained, for example by reacting 
the appropriate iminoether of formula Vil in which R Is (1-4C)alkyl such as methyl or ethyl (formed from 2-fur- 
onitrile and an alcohol of the fonmula R.OH In the presence of an anhydrous acid such as hydrogen chloride) 
with an aminoguanidine salt (especially the nitrate) in the presence of a suitable base, such as pyridine or 2,6- 
25 lutidine, which may also be used as the reaction solvent, at a temperature in the range, for example, 60-120 

The starting compounds of fonmula IVwherein A is CT may themselves be obtained, for example by reacting 
the appropriate ester of fonmula VIII (in which R Is lower alkyI such as methyl or ethyl) under tiasb cond^ltlons 
with an alkali metal salt of the formula T.CHIM.CN (in which M is an alkali metal such as sodium or lithium), 
30 conveniently produced in sihj by adding a nitrile of the fonmula T.CH2.CN to a solution of the alkali meial in 
liquid ammonia, to give the corresponding cyanoalkyiketone of the fonmula IX. The latter compound Is then cy- 
dlsed with hydrazine, for example by heating In a suitable soh^ent or diluent such as ethanol or propanoi to 
give the required pyrazole of formula iV. 

38 (b) A compound of the fonmula IV is reacted at elevated temperature with a compound of formula X 
in which Za is a leaving group (such as a (1-6C)alkyithlo group, for example methylthio). 

The process Is generally performed at a temperature In the general range, for example, 60 to 200 and 
may be performed in the absence of any solvent or diluent Otherwise any conventional soh/ent or diluent may 

40 conveniently be used which is generally inert and of adequate boiling point It will be appreciated that, under 
certain circumstances when A is N, for example when the reaction is performed at temperatures only slightly 
above room temperature, it may be possible to produce significant quantities of the thenmodynamically less 
stable. Isomeric [1 ,2,4]triazolo[4,3-a][1 ,3,5]triaz{ne derivative of the fonmula XI, and this isonneilc material may 
be separated by conventional procedures such as chromatography. 

45 The compounds of formula X may be prepared according to the method desaibed in Arch. Pharm. (Wein- 
helm), 303(8), 625-33. 

(c) The Invention accordingly provides a further process f6r preparing a compound of formula I In 
which A Is N« In which a [1,2,4]triazoio[4,3-a][1,3,5]triazine derivative of the ftonmuia XI Is rearranged. 

80 

The rearrangement is generally carried out by heating the compound of fonmula XI in a suitable solvent or 
diluent, for example, a (1-6C)alkanol, such as ethanol, 2-propanol or butand. at a temperature In the general 
range, for example, 60 to 140 ^'C. The rearrangement may optionally be carried out In the presence of an acki 
or base catalyst for example an alkali metal alkoxide or hydroxide such as sodium hydroxide. 
55 The starting materials of fonmula Xt may be obtained, for example, as described in connection with (b) 
above. 
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(d) For those compounds of fomiula I In which comprises a hydroxyphenyl moiety, a correspond- 
ing derivative of formula i in which the hydroxy group is protected, for example with a benzyl group, 
Is deprotected. 

5 it will be appreciated that compounds of fonnula I in which comprises a hydroxyphenyl moiety include 

those wherein R^ is hydroxyphenyl and those wherein part of Is hydroxyphenyl, as for example in a hydrox- 
yphenylalicyl group. 

The protecting group and deprolection conditions are those well Icnown In the art for use with hydroxy 
groups and which are compatible with the presence of other reactive groups in the fbnmuia I compound. Thus, 
io for example, a benzyl group may be removed by hydrogenatlon In the presence of a suitable catalyst such as 
palladium-on-carbon at or about atmospheric pressure of hydrogen in a suitable inert diluent or solvent such 
as methanol, ethanol or t-butyl methyl ether and at or about ambient temperature. 

The protected derivatives of formula I may in general be made using analogous procedures to processes 
(a)-(c) and (e) herein but starting from the appropriately protected starting materials. 

15 

(e) For the preparation of a compound of formula i in which R? is an unsubstituted or substituted al- 
kynyl group (such as a group of fomiuia R3(CH2)nCsC) , a compound of formula 11 In which Z Is io- 
dine is reacted with an appropriate ailcyne (such as a compound of formula R3(CH2)nCsCH) In the 
presence of a palladium catalyst 

20 

Suitable palladium catalysts include those comprising a palladium (11) salt, for example palladium (11) acet- 
ate or palladium (II) chloride; a phosphine such as triphenyfphosphine; and optionally a tertiary amine such as 
triethylamine, and/or cuprous Iodide. 

The reaction is conveniently peri^ormed at a temperahjre in the range of from 0 to 1bO^C, preferably from 
25 10 to 40''C. Suitable solvents for the reaction Indude amides such as dimethylfonmamide. 

(f) For those compounds of fonmuia I In which A is N and Ri is hydrogen or (1-6C)alkyl, a compound 
of formula Xli in which Zb Is a suitable leaving group, f6r example aryloxy {such as phenoxy), alkylth- 
io (such as methylthio) or halogeno (such as ehloro or bromo) Gs reacted wKh a compound of fformu- 

30 iaRiNHa. 

The process is conveniently effected at a temperature in the range of, for example, froni 0 to 1 00*^C. Suitable 
soh^ents for the process Include alcohols such as ethanol and ethers such as tetrahydrofuran. When R^ is hy- 
drogen, it is partlculariy convenient to employ a solution of ammonia in an alcohol, such as ethanol, at ambient 
35 temperature. 

The compounds of fomiuia XII in which R^ is an unsubstituted or substituted (1-8C)allcynyl may be obtained 
by reacting a compound of fonnula Xill with an alityne in the presence of a palladium catalyst according to the 
. method of process (e) hereinbefore. 

Compounds of fonnula XII in which R^ is an unsubstituted or substituted (1-8C)alkyl or alicenyl may be pre- 
40 pared by hydrogenating the corresponding compound of fonnula XII in which R^ is an unsut)stltuted or substi- 
tuted (1-8C)alkynyl group using a conventbnal method, for example using palladium on carbon. 

The compounds of formula Xili may be prepared by reacting a compound of fonnula VI (which may be pre- 
pared as described hereinbefore) in which A is N with diiodpmethane and amyi nitrite. The reaction is conve- 
niently effected at a temperature of from 50 to ISO'^C in a suitable solvent such as dichloromethane. 
45 The compounds of formula XII may alternatively be prepared by dehydrating a compound of formula XiV. 
Suitable dehydrating agents indude, for example, phosphorous pentoxide or a sulphonyl chloride such as p- 
toluenesulphonyl chloride. The dehydration is conveniently effected at a temperature in the range of from 60 
to 180^. When phosphorus pentoxide Is used, convenient solvents Indude the aromatic hydrocarbons such 
as xylene or toluene. When a sulphonyl chloride is used, convenient solvents indude tertiary amines such as 
so pyridine. 

The compounds of fonnula XIV may be obtained by reacting a compound of fonnula XV with a 2-halocar- 
bonytfiiran, such as 2-chlorocarbonylfuran. The reaction may conveniently be effected at a temperature in the 
range of from -10 to 40^C. Suitable solvents fbr the reaction include halogenated hydrocarbons such as di- 
chloromethane. 

56 The compounds of formula XV may be obtained by reacting a compound of fonmuia XVI in which Zc is a 
leaving group with hydrazine. 

Altematively, the compounds of formula Xli may be obtained by reacting a compound of fonnula XVI with 
a compound of fdrmula XVii. 
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The compounds of fonmula XVI may be prepared according to the methods descr1t>ed in Synthesis, (11), 
907-8, 1981 and Synthesis (1), 40-2, 1978. 

tt will be appreciated that those compounds in which W is other than hydrogen may aiso be obtained by 
carrying out a conventional allcylation or acyiation of the corresponding formula I compound In which is hy- 
5 drogen obtained by one of processes (a)-(f) above. 

It will also be appreciated that those compounds of formula I in which contains an acyloxy group, for 
example where R2 is (1-5C)alkanoyioxypheny1 or (1-5C)alkanoyloxyphenyl(1-8C)alkyl, may be prepared by 
acytating the corresponding compounds of formula I in which R2 comprises a hydroxy group, as for example 
where is hydroxyphenyl or hydroxyphenyt(1-8C)aikyi. The acyiation may be conducted by reaction with any 
10 conventional acyiating agent, for example a (1-5C)alkanoyi hallde or (1-5C)alkanolc acid anhydride. 

Compounds of formula I In which R^ Is an unsubstituted or substituted aikyi or alkenyl group may conve- 
niently be prepared by hydrogenating a con-esponding compound in which Is alkenyl or alkynyl in a conven- 
tional manner, for example using palladium on carbon as catalyst 

Whereafter, when a phanmaceutically acceptable salt is required, it may be obtained, for example, by re- 
15 acting a compound of fonnula I with the appropriate acid or base affording a physloiogicaily acceptable ion or 
another conventional procedure. 

Simllariy, when an optically active fonm of a chiral compound of fbnmula I is required, either one of processes 
(a)-(f) above may be canrted out using the appropriate optically active starting material or else a racemlc form 
may be resolved by a conventional procedure, for example, using an optically active fomi of a suitable acid. 
20 Certain of the starting materials used in the processes according to the invention are novel, and these are 
provided as further aspects of the inventton. For example, the inventton provides compounds of formula XI In 
which R^ and R2 are as defined hereinabove. The invention also provides compounds of fbmnuia XII in which 
R2 and Zb are as defined hereinabove. 

As stated above, the compounds of the inventfon possess the property of antagonising one or more of the 
25 physk)logical actions of adenosine and are valuable in the treatment of diseases and medical conditions af- 
fecting the mammalian cardiac, peripheral and/or cerebral vascular systems, such as ischaemic heart disease, 
peripheral vascular disease (daudbatton) and cerebral Ischaemia. The compounds may also be useful in the 
treatment of migraine. 

The effects of compounds of formula 1 as adenosine receptor antagonists may be demonstrated in ono or 
30 more of the following standard in vitro and/or in vivo tests. 

(a) Az Adenosine receptor affinity feet 

This test involves the ability of a test adenosine antagonist to displace the known adenosine mimetic agent 
35 pH]-N-ethyicari}oxamidoadenosine (NECA) from binding sites on membrane preparations derived from the rat 
phaeochromocytonrw cell line PC 12 (avaflable firom the Beatson Institute, Glasgow). The bask: procedure has 
been described by Williams et al, (J. Neurochemistrv, 1987, 48(2), 498-502). 

The membrane preparation is obtained as follows: 
Frozen pellets of PC12 cells are Washed twice with ice cold, buffered, physiological saline and the cells recov- 
40 ered by centrifugation (1 500G) at d^'C. The separated cells are then suspended In hypotonic solution (distilled 
water), allowed to stand on ice for 30 minutes and are then carefully homogenized using a standard high-speed 
homogeniser with perk>dic ice-coding to obtain a fine suspension. The homogenate Is centrifuged (48000G) 
and the pellet is resuspended in 50 mM trIs-HCI buffer, pH 7.4 containing adenosine deaminase (5 unita/ml. 
Type IV from calf intestinal mucosa, available from Sigma Chemical Corporation, under reference no. A1280). 
4S The mixture is then incubated at 37*C. After 20 minutes, the reaction is tenminated by diiutk>n with ice-cold buffer 
and transfer onto ice. The material obtained containing the cell membranes Is recovered by centriftjgatlon and 
washed by resuspenston In buffer and recentriftjgation. The pellet produced is then resuspended in ice-cold 
buffer using a hand-driven homogenizer. The resultant membrane suspension is frozen and stored under lk|uid 
nitrogen until required. 

50 Binding studies are earned out in microtitre plates, the assay mixtures being buffered in 50 mM tris-HCI, 
pH 7.4 at room temperature. The test compound is dissolved in dimethyl sulphoxide (DMSO) and then diluted 
with assay buffer to give the test soluttons. [The final concentration of DMSO is not allowed to exceed 1% by 
volume, at which level It does not affect radioligand binding to the membrane receptor.] incubations are per- 
fornied at SO^C for 90 minutes In a total volume of 150 \i\ comprising the test solutfon or buffer (50 ^1), Irltiated 

56 NECA (50 yX) and membrane suspension (50 jil). After incubation, the samples are rapidly filtered over glass- 
fibre mats and the filter mats are washed to remove non-receptor-bound radioligand. Receptor-bound radioli- 
gand entrapped on the filler mats is then determined by liquid scintillation counting. Filtration and washing are 
carried out using a conventional vacuum filtration cell harvester. The specific binding (defined as the difference 
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between the total binding and the non-specific binding) in the presence of the particular test compound is de- 
tennriined and compared with the control value. Results are conveniently expressed as the negative logarithm 
of the concentration required to cause a 50% displacement of control specific binding (pICeo). 

In general, compounds of the formula 1 showing antagonist activity in this assay typically show a plCso In 
5 the above test (a) of 6 or more. Thus for example, the compound of Example 1 herein shows a plCgo of about 
7.6. Using the same test procedure, the known compound 1 ,3-dimethylxanthlne typically shows a plCeo of about 
5* 

(b) Guinea-pig Aortic Constriction Test 

.10 

This test has been described by Collls et a[. (British J. Phamiacology , 1 989, 97, 1274-1276) and involves 
the assessment of the ability of a test compound to antagonise the attenuatory effect of adenosine on phenyl- 
ephrine induced constriction of a guinea-pig aortic ring preparation, an effect mediated via the adenosine re- 
ceptor known as A2. 

15 The aortic ring preparation is obtained as follow8:Sections (3-5 mm) of guinea pig thoracic aorta (from Dun- 
kin HartJey strain, 250-400g males) are mounted in organ baths containing oxygenated Krebs solution (95% 
O2: 5% CO2) at 37''C. [The nudeoskJe transport in hibitor, dipyridamole (1 0 (iM) is present In the Krebs solution]. 
The isometric tension development is recorded and the tissue placed under a resting tension of 1 g and allowed 
to equilibrate for 1 hour. The aortic ring preparation is then sensitised to 10^ M phenylephrine. Ervthro- 9-(2- 

20 hydroxy-3-nonyl)adenine (EHNA) (10 ^M) is added to the preparation and after 10 minutes the tissue is con- 
stricted to approximately 50% maximum by adding 3 x 10^ M phenylephrine. Adenosine is next added cumu- 
latively (1 0-7 M to 1 (H M) and the evoked relaxation is measured. After washout for 20 minutes, a 1 0^ M solution 
of the test compound In DMSO (maximum 1 % by volume) diluted with Krebs solutton is added and left to equi- 
librate for 30 minutes. Twenty minutes Into the equilibration period further EHNA (1 0 ^M) is added to the prep- 

25 aration and 1 0 minutes later phenylephrine (3 x 10-« M) is introduced to produce constrictive tone again. A re- 
peat dose response curve to adenosine is then carried out followed by washout 

Test compounds are assessed by plotting ttie percentage relaxation observed against the logarithm of the 
adenosine concentration, competitive adenosine antagonism producing a parallel shift in the standard ac^eno- 
sine concentration/relaxation (dose response) curve. The dose ratio (DR) is calculated from the ratio of the con- 

30 centration of adenosine to produce a 50% relaxation (EDeo) in the presence of tire test antagorilst divided by 
the EDgo concentration of adenosine in tiie absence of the test antagonist ifor each aortic ring. Significant an- 
tagonist activity in this assay Is indicated by a DR of >2. The pA2 value, which is an ^timate of the concentration 
of antagonist to give a dose ratio of 2. may also be calculated using a standard computation technique. Using 
this test procedure the known compound, 1,3-dlmethylxanttiine, has a pA2 of about 5. 

35 

(c) Guinea-pig Atrial Bradycardic Teat 

This test has also been described by Collls etal. (British J. Pharmacology. 1 989, 97, 1274-1278) and In- 
volves the ability of a test compound to antagonise the bradycardic effect of the adenosine mimetic, 2-chlor- 
40 oadenosine, in a beating guinea-pig atrial preparation, an effect mediated via the adenosine receptor known 
as Ai. 

The atrial pair preparation may be obtained as follows:- 
Atrial paira are obtained from guinea-pigs (Dunkin IHartfey strain, 250-400g males) and mounted In organ baths 
containing oxygenated Krebs buffer solution (95% O2; 5% CO2) at 37*»C. The spontaneously beating atria are 

45 tiien placed under a resting tension of 1 g and allowed to equilibrate for 50 minutes with continuous overiiow. 
Overflow Is then stopped and adenosine deaminase (1 Unit\ml) added to prevent the accumulation of endoge- 
nously produced adenosine. After equilibration for 15 minutes, a cumulative dose response curve to the ade- 
nosine mimetic, 2-chloroadenosine (1 O^M to 1 0^) Is administered to produce a maximal slowing of atrial rate. 
After washout during 30 minutes, adenosine deaminase is readministered to the bath whklh is allowed to equi- 

50 iibrate for 15 minutes. A lO^M solution of ttie test compound In DMSO Is then added to the batti which is left 
to Incubate for 30 minutes. Any effect on the beating rate due to the test compound is noted before tiie dose 
response curve to 2-chioroadenosine is repeated. Compounds which are adenosine antagonists attenuate the 
2-chloroadenoslne response. 

Test compounds are assessed by comparing dose response curves to 2-chloroadenosine alone with those 

55 obtained in the presence of tiie compound. Competitive adenosine antagonists produce a parallel shift in the 
2-chloroadenosine dose response curve. The dose ratio (DR) is calculated from the ratio of the concentration 
of 2-chloroadenosine to produce a 50% reduction In atrial rate (EDn) In the presence of the test compound 
divided by the EDm concentration of 2-chloroadenoslne In the absence of the test compound for each atrial 
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pair. The pA2 is then obtained in an analogous mamer to that referred to in (b) above. In this test, the compound 
of Example 1 herein has a pA2 of 7.4. Similarly, the known compound. 1,3-dimethyl-xanthine, typically shows 
a pA2 of about 5. 

5 (d) Anaesthetised cat blood pressure Test 

This test assesses the ability of a test compound to antagonise the fall in diastolic blood pressure produced 
by administration of the adenosine mimetic, 2-chloroadenosine. 

Male cats (2-3 kg) are anaesthetised with sodium pentobarbitone (45 mg/kg, ip). The following blood ves- 
10 sels are catheterised: right jugular vein (for infusion of the anaesthetk; at approximately 7 mg/kg per hour as 
a 3 mg/mlsdutlon in isotonic saline), the left jugular vein (for administration of tes^ 

carotid artery (for monitoring blood pressure and pulse rate). The blood gas status and pH are detemnined, and 
are maintained within physiological limits, before administratton of 2-chloroadenoslne. A control dose response 
curve (DRC) to 2-chioroadenosine (0.3 to 30 ^g/kg) against the fail in diastolic blood pressure is detemnlned. 

IS A solution of the test compound in a mixture of 50% v/v polyethylene glycol (PEG) 400 and 0.1 M sodium hy- 
droxide Is then administered Lv. and after 15 minutes the DRC to 2-chloroadenoslne is determined. This pro- 
cedure Is repeated twice with blood gases and pH being monitored and maintained within physiological limits 
between each DRC. The concentration of 2-chloroadenosine required to cause a 30 mm Hg fall In diastolic 
blood pressure is then calculated for each dose of test compound and a Schild plot constructed for those which 

20 produce a dose ratio (DR) of >2. From this plot a Kg value is detemnined. 

The above Test (d) may convenientiy be modified to allow evaluation of orally administered test compounds 
by administering the test compound to conscious cats with indwetling arterial and venous catheters and meas^ 
uring the effect In preventing an adenosine induced decrease in blood pressure. 

25 (e) Anaesthetised dog Test 

This test involves the assessment of the effects of a test compound on antagonising the actions of adeno- 
sine in lowering heart rate and Increasing vasodilation (as measured by a fall in hind-limb perfusion pressure). 
Beagles (1 2 - 1 8 kg) are anaesthetised with sodium pentobartDitone (50 mg/kg. lv). The following blood vea- 

30 sels are catheterised: right jugular vein (for infusion of the anaesthetic at approximately 112 mg pe? hour as a 
3 mg/ml solution In isotonto saline), right brachial vein (for administration of drugs and test agents), right brachial 
artery (fbrmeasurement of systemic blood pressure and pulse rate) and the left carotid artery (for adminlstratton 
of adenosine into the left ventricle). Both vagi, the right femoral and sciatic nerves are llgated and severed. A 
bolus injection of 1250 U heparin Is administered before perfusing the right hindiimb at constant blood flow with 

35 blood from the iliac artery. The right leg is tied just below the ankle. Xamoterol (1 mg/kg) is then administered 
to the animal to stabilise heart rate at a high level and nitrobenzylthioinoslne (NBTi, 0.5 mgfkg) to inhibit the 
uptake of adenosine. The animal is sensitised to adenosine during the equilibration tinne following NBTi by car- 
rying out a dose response curve (DRC). During this time any blood gas or pH imbalance is corrected. A control 
DRC is performed followed by up to three DRC's after cumulative administration of the test compound (as de- 

40 scribed In (d) above). Each DRC is carried out 1 5 minutes after administration of test compound and after the 
measured parameters of heart rate and hindiimb perfusion pressure have retumed to a stable state. Simllariy, 
blood gases and plH are maintained within physiological limits throughout the evaluation. 

The amount of adenosine required to cause a 50% fall in measured parameter (EDgo) i.e. heart rate and 
hindiimb perfusion pressure is calculated for each does of test compound and a Schild plot constructed. From 

45 tills plot a Kb value is detenmined for antagonism of heart rate response and vasodilator response to adenosine. 

Q Anaesthetised cat exercise hyperaemia test 

This test Involves assessment of the effect of a test compound to antagonise the vasodilatation response 
50 which occurs during twitch contraction of skeletal muscle. The vasodilation is mediated partiy by the release 
of endogenous adenosine from the contracting skeletal musde. 

Cats (2.4-3.6 kg) are anaesthetised with sodium pentobarbitone (50 mg Jcg-^ Ip). The following blood ves- 
sels are catheterized: left Jugular vein (for Infusion of anaesthetic at approximately 0.12 mr^min-i as a 6 
mg.mM solution In isotonic saline), right extemal jugular vein (for administration of drugs and test compounds), 
65 right common carotkJ artery (for measurement of systemic arterial blood pressure and pulse rate) and right bra- 
chial artery (for withdrawal of blood). 

Blood flow to the left hind limb is measured with an electromagnetic flow probe around the left extemal 
iliac artery. The whole of the left hind limb is made to contract at 3Hz for 20 minutes duration by stimulating 
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the sciatic and femoral nerves. Active tension produced by the extensor digitomm longus and peroneous iongus 
muscles is measured isometrically with a force transducer. Exercise is repeated twice within the same animal, 
in either the at)sence or presence of the test compound. Test compounds are assessed for their ability to reduce 
the vasodilatation during skeletal muscle contraction. 
5 In this test, the known compound, 1,3-dimethylxanthine, produces significant inhibitton at 10 mg.kg-^ 

The compounds of the invention are generally best administered to warm-blooded animals for therapeutic 
or prophylactic purposes in the treatment or prevention of cardiovascular diseases and adverse conditions In 
the form of a phanmaceutical composition comprising said compound of fonmula 1 or a pharmaceuticaliy accept- ^ 
able salt thereof, in admixture or together with a pharmaceuticaliy acceptable diluent or carrier. Such compo- 
te sitions are provided as a further feature of the Invention. 

In general, it is envisaged that a compound of fonnula I will be administered orally, intravenously or by some 
other medically acceptable route (such as by Inhalation, insufflation, sub-lingual or transdermal- means) so that 
a dose In the general range, for example, 0.001 mg to 1 0 (and more particularly In the range, for example, 0.05 
to 5 mg/kg) mg/kg body weight Is received. However, it will be understood that the precise dose administereid 
IS will necessarily vary according to the nature and severity of the disease or condition being treated and on the 
age and sex of the patient. 

A compositton according to the invention may be In a variety of dosage forms. For example. It may t>e In 
the form of tablets, capsules, solutions or suspensbns for oral admintstratton; in the fonn of a suppository for 
rectal administration; in the form of a sterile solution or suspension for administration by Intravenous or Intra- 
20 muscular Injection; In the form of an aerosol or a nebullser solution or suspension, for admlnistratton by Inha- 
lation; In the form of a powder, together with pharmaceuticaliy acceptable Inert solid diluents such as lactose, 
for administratton by insufflation; or in the form of a skin patch for transdermal administration. The compositions 
may conveniently be In unit dose from containing, fbr example, 5 - 200 mg of the compound of fomiula I or an 
equivalent amount of a phannaceutically acceptable salt thereof. 
25 The compositions may be obtained by conventional procedures using pharmaceuticaliy acceptable diluents 
and carriers well known in the art. Tablets and capsules for oral administration may convenlentiy be fonned 
with an enteric coating (such as one based on cellulose acetate phthalate) to minimise the contact of the active 
Ingredient of formula i witti stomach adds. 

The compositions of the inventton may also contain one or more agents known to be of value in the diseases 
30 or conditions of the cardiovasculature intended to be treated. Thus, they may contain, In addition to the com- 
pound of formula I, for example: a known platelet aggregation Inhibitor, prostanoid constrictor antagonist or syn- 
tiiase inhibitor (thromboxane Aa antagonist or synthase Inhibitor), cyclooxygenase inhibitor, hypolipidemic 
agent, anti-hypertensive agent, inotropic agent, beta-adrenergk: bk)cker, thrombolytic agent or a vasodilator. 
In addition to their use in therapeutic medicine, the compounds of formula I are also useful as pharmaco- 
35 logical tools in the development and standardisation of test systems for the evaluation of new card Avascular 
agents In laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice. 

The invention will now be illustrated by the following non-limiting Examples in which, unless othervise stat- 

ed:- 

(i) evaporations were canied out by rotary evaporation in vacuo ; 
40 (II) operations were carried out at room temperature, that Is In the range 16-26^C; 

(ill) flash column chromatography or medium pressure liquid chromatography (MPLC) was perfonmed on 
sflica gel [either Fluka Kleselgel 60 (catalogue no. 60738) obtained from Fluka AG, Buchs, Switzeriand, or 
Merck Kleselgel Art 9385, obtained from E Merck, Darmstadt, Gennany]; 

(iv) yields are given for lllustratton only and are not necessarily the maximum attainable by diligent process 
45 development; 

(v) proton NMR spectra were normally detenmlned at 200 MHz In deuterated dimethyl sulphoxide as sol- 
vent, using tetramethylsilane (TMS) as an internal standard, and are expressed as chenriicai shifts (delta 
values) In parts per million relative to TMS using conventional abbreviations fbr designation of major peaks: 
s, singlet; m, multlplet; t. triplet; br, broad; d.doublet; q.quartet; and 

50 (vl) all end-products were characterised by microanalysis, NMR and/or mass spectroscopy. 

Example 1 

To a stirred suspension of magnesium (0.63g) In ether (10ml) was added a solution of phenyl bromide 
65 (2.7ml) In ether (20ml) and the mbcture stinred for 1 hour. A solution of 7-amino-2-(2-furyl)-5-mettiylsulphonyl- 
[1,2,4^triazolo[1,3,5^ triazine (1.2g) In dry tetrahydrofuran (50ml) was ttien added at room-temj$erature and 
ttie mixture was stirred for 2 hours. The reactton mixture was tiien quenched with a saturated aqueous solution 
of anfvnonlum chloride and the product was extracted witii ethyl acetate (3 x 100ml). The organic solutipn was 



9 



EP 0 515 107 A2 



dried (magnesium sulphate), filtered and evaporated. The residue was chromatographed on silica-gel eluting 
with toluene : ethyl acetate (20% v/v) to give a solid, which on crystallisation from isopropanol gave 7-amlno- 
2-(2-furyl)-5-phenyl-[1^i4]-triazolo[1,5-a][1,3,5]triazin6 m.p. >300<^; microanalysis, found : C, 60.6; H, 3.7; 
N. 29.6% CuHioNeO requires: C, 60.4; H. 3.7; N. 29.9%; NMR: 6.73 (d of d, 1 H. furyl-4H). 7.22 (d, 1 H. furyl- 
5 3H). 7.55 (complex, 3H. phenyl-SH, phenyl-4H and phenyl-5H), 7.94 (d. 1H, furyl-5H); 8.40 (d of d, 2H, phenyl- 
2H and phenyl-6H) and 8.93 (d, 2H, NH2); m/e 279 (M+H)*. 
The necessary starting material was prepared as follows:- 

(1) Hydit>gen chloride gas (20.0g) was bubbled into an ice-co6led mixture of 2-fuiDnitrile (46.5 g) and ab- 
solute ethanol (23.0 g). After addition of the gas, solid crystallised from the mixture. The crystalline solid 

10 was collected by filtration and heated in pyridine (300 ml) with aminoguanldine nitrate (56.0 g) under reflux 
for 4 hours. The mixture was cooled, solid material renK>ved by filtration and the filtrate evaporated (0 give 
crude 3-amino-5-(2-furyl)-1,2,4-triazoie. This material was purified by treatment with nitric acid (400 ml of 
50% v/v). The crystalline salt which fomted was collected by filtration, washed sequentiaiiy with water (100 
ml) and ethanol (50 ml) and air dried to give 3-amino-5-(2-furyl)-1,2,4-triazole nitrate (45.0 g), m.p. 130- 

15 1 33^C (decomp.). Several batches (1 84.0g) of this salt (1 84 g) were suspended in hot water (400 nnl) and 
sodium cari^onate (46.0 g) was added In portions. The basic solution obtained was allowed to cool to give 
3-amlno-5-(2-furyi>>1,2,4-trlazole (82.0 g) as colourless prisms, m.p. 204-206*'C; NMR 6.05(s, 2H, HH^ , 
6.6(8, 1 H. fury|.4H), 6.7(s, 1 H, furyl-3H), 7.7(s,1 H. furyl-5H), 12.05(br 8,1 H. NH). 

(2) An intimate mixture of 3-amino-5-(2-furyl)-1,2,4-triazole (33.0 g) and dimethyl N-cyanodlthioiminocar- 
20 bonate (33.0 g) was heated at 1 70°C for 1 hour, under a slow stream of argon. After cooling, the resulting 

solid was purified by column chromatography on silica (600 g) eluting with an increasing amount of ethyl 
acetate in dichloromethane (5-10% v/v) to give 7-amino-2-(2-furyl)-5-methylthio-[1,2,4]triazolo[1,5- 
a][1,3,5]- triazlne as a colouriess solid (11.1 g), essentially pure by TLC, which was used without further 
purification. [A small amount of the above solid was recrystailised from ethanol to gh^e, crystals, m.p. 238- 
25 240X; microanalysis, found: C,44.0; H,3.3; N,33.7; CgHsNeOS. O.O5C2H6OH requires C,43.6; H.3.3; 

N,33.6; NMR 1 .05 and 3.4 (t+q, ethanol of crystallisation). 2.5 (s, 3H, CH3S-), 6.7(d of d, 1 H. ftJryl-4H). 7.2(d, 
1 H, foiyl-3H), 7.7(d, 1 H, furyl-5H) 8.7-9.0(br d. 2H, NH2); m/e 248 (M^. 

(3) A solution of 3-chloroperoxybenzoic acid (50% strength, 45.0g) in dichloromethane (300 ml} was added 
to a stlnred.ice-cooled suspension of 7-amino-2-(2-furyl)-5-methylthio-[1,2,4]triazolo-[1,5-a][1,3,5]triazine 

30 (8.0 g) in dichloromethane (300 ml). The residual aqueous layer was discarded. The restiiting suspension 
was allowed to wann to ambient temperature and stirred for 16 hours. The solvent was evaporated and 
ethanol (150 ml) was added to the residue. The suspension obtained was left to stand for 30 minutes with 
occasional swirting. The solid was then collected by titration, washed with ethanol and dried to give 7-aml- 
no-2-(2-furyl)-5-methylsulphonyl-[1,2,4]triazolo[1,5-a] [1 ,3,5]triazine (6.6 g) as colouriess solid, NMR: 

35 3.3(8, 3H, CH3.SO2) . 6.7(q. 1H. furyl-4H), 7.3(q, 1H. furyl-3H), 7.9(q, 1H. furyl-5H), 9.4-9.8(d, 2H. NHJ, 
which was used without further purification. 

Example 2 

40 A solution of 2-(2-furyl)-7-methylthio-5-phenylethynyl [1 ,2,4l-triazolo[1 ,5-a][1 ,3,5]triazlne (0.8g) in ethanol- 
ic ammonia (40ml was allowed to stand at ambient temperature for 2 hours. The solvent was then evaporated 
and the residue was purified by chromatography on silica-gel eluting sequentiaiiy with dichloromethane-ethyl 
acetate (2%v/v) and dichloromethane-methanol (1% v/v) to gWe a solid (0.25g). This was crystallised from iso- 
propanol (50ml) and gave 7-amlno-2-(2-furyl)-5-phenylethynyl-[1,2,4]triazolo-[1,5-a] [1,3,5]triazlne ascol- 
45 ouriess crystals mp >280**C; microanalysis, found: C, 62.9; H, 4.2, N, 24.9%; CieHioNeO (0.5) C3H7OH requires: 
C, 63,2; H, 4.2; N, 25.3%; NMR 6.74 (d of d, 1 H, furyl-4H; 7,24 (d of d, 1H, furyl-3H); 7.53 (complex. 3H, phenyl- 
3H, phehyl-4H and phenyl-5H) 7.68 (complex, 2H, phenyl-2H and phenyl-6H, 7.95 (m, 1H, furyl-5H) and 9.07 
(br 8. 2H, NH2); m/e 381 (M+H)\ 

The starting material was prepared as follows:- 
50 (a) To a solution of 2-(2-fijryl)-5-iodo-7-methylthlo-I1,2,4]triazoio[1,5-al[1,3.5]triazine (2.5g) and phenyl 
acetylene (1.5ml) In dimethylfonmamide (40ml) was added triethylamine (1.1ml), bis(triphenylphosphin6)- 
palladium (II) chloride (0.2g) and cuprous iodide (0.1 g) and the mbctore stirred at room- temperatore for 3 
hours. The reaction mixtore was diluted with water (350ml) and extracted with ethyl acetate (3 x SOml). The 
organic extract was washed with water, dried magnesium sulphate and evaporated. The crude product was 
55 purified by chromatography on silica-gel (150g), eluting with ethyl acetate dichloromethane (1% v/v). The 
residue from the fractions conteining the product were triturated with ether and filtered to give 2-(2-furyl)- 
7-methylthio-5-phenylethynyl-[1,2,4]trlazolo[1.5-a][1,3,5]trlazine (I.Og). Crystallisation of an aliquot from 
Isopropanol gave a yellow crystalline product m.p. 188-190*'C; microanalysis, found : C, 60.8; H, 3.1; N, 
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20.9%. C17H1 iNgOS requires C. 61 .2; H, 3.3; N,21 .0%; NMR 2.8 (S, 3H. CH3S); 6.75 (d of d. 1 H. furyl4H); 
7.35 (d, 1H. fijryl-3H), 7.55 (complex. 3H. phenyl-3H, phenyl-4H and phenyl-5H), 7.74 (complex, 2H, phe- 
nyl-2H and phenyl-6H2 and 8.0 (d. 1 H. furyl-SH); m/e 353 M*. 

(b) A mixture of 5-amino-2-(2-furyl)-7-methylthlo-[1.2,4]tiia2olo[1,5-a][1,3.5]tiiazlne (5g), dilodo methane 
5 (40ml) and amyt nitrite (8ml) was stin-ed at 120''C for 75 minutes. The reaction mixture was filtered through 

silica-gel (250g) using dichloromethane as solvent and the residual 2-(2-furyl)-&-lodo-7-methylthio- 
[1,2.4]triazolo[1,5-a][1,3,5]triazine was used directly. An aliquot was crystallised from toluene and gave a 
pale yellow solid m.p. 211-213«C; NMR 2.73 (s. 3H. CH3S). 6.74 (d of d. 1H. fiiryWH). 7.33 (d. 1H, furyl- 
SH) and 7.98 (d, 1H, furyl-5H). m/e 360 (M+H)*. 
10 (c) An intimate mixture of 3-amino-5-(2-fury!)-[1 ,2.4]triazole (1 5g) and dimethyl N-cyanodithiolminocarl)on- 
ate (18g) was heated at MO'^C for 50 minutes under a slow stream of argon. After cooling, the resulting 
solid was triturated with methanol and filtered to afford 7-amino-2-(2-furyl)-5-methylthio[1.2.4]triazoto[1,5- 
a][1,3.5]triazine as a yellow-green solid. The residue from the filtrate was chromatographed on silica gel, . 
eluting with dichloromethane-methano! 97.5/2.5v/v to give further 7-amino-2-(2-furyl)-5-methylth- 
15 ioI1.2,4]tria20io[1,5-a][1,3,5]tria2ine (4.4g) followed by 5-amino-2-(2-furyi)-7-methylthio-[1.2.4]trlazo- 

lo[1,5-a][1 ,3.5]triaz{ne (2.2g) as a yellow solid. A small amount of the above solid was crystallised from me- 
thanol and gave pale yellow needles, m.p. 254-7*C; microanalysis, found: C. 43.0; H, 3.5; N. 33.4; S 12.4%; 
CsHsNeOS (0,125)CH3OH requires: C. 43.4. H. 3.6; N. 33.3; S. 12.7%; NMR: 2.67 (s. 3H. CH3S), 6.68 (d 
of d, 1 H, furyl-4H), 7.15 (d. 1 H. furyl-3H); 7.68 (br s. 2H, NHJ and 7.89 (d, 1H. furyl-5H); m/e 248 (M^. 
20 5-lodo-7-methylthio-2-(2-furyl)-I1 ,2.4]tria20lo[1 .5-a][1 ,3,5]triazine may also be prepared as follows:- 

A mixture of 5-amino-2-(2-fuiyI)-7-methylthlo-[1,2.4]briazolo-[1,5-a][1,3.5]triazine {5.95g), iodine 
(6.07g). cuprous iodide (4.85g). dhiodomethane (15ml). isopentylnitrite (10ml) in tetrahydrofwan (120ml) was 
stin-ed at reflux under an argon atmosphere for 2 houre. The mixture was cooled, filtered through diatomaceous 
earth and evaporated. The residual oil was dissolved in dichloromethane (200ml), washed with sodium thio- 
25 sulphate solution to renwve unreacted iodine, filtered through phase separating paper and evaporated to give 
a brown oil (5.5g) which was purified by chromatography on silica gel (200g). using 1% methand in dichloro- 
methane as eluant. to afford a solid (3.5g). Recrystailistion of this solid from ethanol gave 5-lodo-7-methyithio- 
2-(2-furyl)[1 .2,4]trlazolo[1 .5-al[1 ,3,5]triazine (1 .6g). 

30 Example 3 

A solution of the product of Example 2 (0.17g) in ethanol (150ml) was hydrogenated at room temperature 
and pressure using 10% palladium on carbon (0.1 9g) catalyst. After the uptake of the hydrogen was complete, 
the catalyst was filtered off and the solvent evaporated. The residue was crystallised from isopropanol and gave 
35 7-amlno-2-(2-furyl)-5-I(2.phenyl)ethyi]-[1,2,4]-trlazolo[1,5-a][1,3,51tria2lnem.p.235-237«Cmicroanal^^^^^ 
found: C.62.2; H, 4.6; N.27.3%. Ci6Ht4N60 requires: C.62.7; H.4.6; N.27.4%; NMR 2.98 (m. 2H, CH2). 3.07(m, 
2H. CH2). 6.71(d. 1H, furyl-4H), 7.16(m. furyl-3H). 7.1-7.3(complex. 5H, phenyl-H). 7.93(s. 1H, furyl-5H) and 
8.84(brd.2H.NH2). 

40 Example 4 

Using a similar procedure to that described In Example 1 but using 3-trifluoromethyl brpmobenzene; there 
was obtained 7-amlno-2-(2-furyl)-5-[3-tr1fluoromethylphenyl]-I1,2,4Hria2oloI1,5-a][1,3,5]trla2lM m.p. 

296-8^0; microanalysis, found: C. 51.8; H.2.6; N. 24.0% C15H9F3N6O requires: C, 52.0; H,2.6; N. 24.3%. NMR: 
45 6.74(d of d. 1 H, furyl-4H). 7.23(d, 1 H. furyl-3H), 7.61 (t, 1 H, phenyl-5H). 7.96(complex, 2H, furyl-5H and phenyl- 
4H), 8.66 (s and d, 2H. phenyl-6H and phenyl 2H), 9.07(d. 2H. NHj); nn/e 347 (M+H)*. 

Example 5 

50 Using a similar procedure to that described In Example 1 but using 4-methoxy bromobenzene; there was 
obtained 7-amlno-2-(2-furyl)-5-[4-methoxyphenyl]-[1,2.4ptrlazolo[1,5.a]I1,3,5]triazlne m.p. >275»C; mi- 
croanalysis, found: C, 58.3; H. 3.9; N. 26.9% CisHiaNeOa requires: C, 58.4; H, 3.9; N, 27.3%; NMR: 3.86(8, 
3H. CH3O), 6.73(d of d. 1H. furyl-4H), 7.08 and 8.35(A2B2 pattern, 4H, phenyl-H), 7.20(d, 1H, fiJryl-3H), 7.94(d, 
1H, furyl-5H) and 8.85(d, 2H, NHjO; m/e 309(M+H>*. 

55 

Examples 

Using a similar procedure to that described in Example 1 but using 4-methyl-bromobenzene; there was 
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obtained 7-amIno-2-(2-furyl)-5-[4-mothylphenyl}.[1.2.4]-trlazoloI1,5-a]I1,3.5]trla2lne m.p. >275*^C; micro- 
analysis, found C.61.8; N.28.6% C,6Hi2NeO requires: C, 61.6; H, 4,1; N. 28.8%; NMR: 673(d of d, 1H. 
fuiyMH). 7.21 (d, 1H, fijryl-3H) 7.35 and 8.29(A2B2 pattern. 4H. phenyi-H). 7.94(d, 1H, furyl-5H) and 8.88(d, 
2H,NH2);m/e293(M+H)*. 

5 

Example 7 

Using a sin^ilar procedure to that described In Example 1 but using 3-fluoro bromobenzene; ttiere was ob- 
tained 7-amlno-5-[3-fluorophenyl].2-(2.furyl)-[1.2,4Hria20loI1,5-a][1,3,5]-trla2lne m.p. >300X; mlcro- 
10 analysis, found: C. 56.8; H, 2.9; N 28.2%; CuHaFNeO requires C. 66.8; H. 3.1; N. 28.4%; NMR: 6.73{d of d. 
1H, fufyl-4H). 7.23{d of d, IH, fiJryl-3H), 7.44(complex t, 1 H, phenyMH). 7.60(complex. 1 H. phenyl-5H), 7.95(d. 
1H. furyl-5H}. 8.09 and 8.24 (complex d, phenyl-2H and plienyl-6H) and 9.00 (d, 2H. NHa); m/e 297 {M*H)\ 

Example 8 

18 

Using a similar procedure to that described in Example 1 but using 3,5-dlfluorobromobenz6ne; there was 
obtained 7-amIno-5-[3.5-dlfluorophenyl]-2.(2-furyI)-[1,2.4].trlazoloI1,5-al[1^,51trlazlne m.p. 356-60«C; 
microanalysis, found: C. 53,6; H, 2.4; N, 26,7%; Ci^HeFaNeO requires: C, 53.5; H, 2.6; N, 26.7%; NMR: 6.74 
(d of d, 1H. furyl-4H), 7.23(d. 1H. furyl-3H), 7.48 (t oft. 1H. phenyl-4H), 7.95 (complex, 3H. Iuryl-5H. phenyl- 
20 2H and phenyl 6-H) and 9.07 (d. 2H, NH^); m/e 315 (M+Hf. 

Example 9 

Using a similar procedure to that described in Example 1 but using 2-bromothlophene; there was obtained 
25 7-amlno-2.(2-fuiyl)-5-(2.thlenylH1A4l-triazoloI1,5.a][1,3.5]trlazlne m.p. 324>8*'C (decomp); microanaly- 
sis, found: C. 50.9; H, 2.8; N. 29.3% Ci2H8NeOS requires C. 50.7; H. 2.8; N, 29.6%; NNR: 6.73 (d of d. 1H. 
furyMtD. 7.21 (d. 1H. thienyl-4!j). 7.23 (d. 1H. furyl-3H). 7.64 (d of d, 1H. thienyi-5H). 7.95 (complex, 2H. furyi- 
5H and thienyl-3H) and 8.94 (d, 2H. NH2. m/e 285 (M+H)\ 

30 Example 10 

Using a similar procedure to that described in Example 1 but using 4-benzyloxybenzyl chloride; there was 
obtained 7-amlno-5-[4-benzyloxyben2ylh2-(2-furyl)[1.2,4]triazoIo[1,5-a]I1,3,51trla2ino m.p. 220.2*0, mi- 
croanalysis, found: C. 65.7; H. 4,5; N. 20.8; H20. 0.7% C22HieNeO2(0.15)H2O requires C. 65.9; H. 4.6; H, 20.95; 
35 H2O 0.7%; NMR: 3.9i(s. 2H. CHj) , 5.07 (s. 2H. CKUO). 6.70 (d of d. 1H, furyl-4H). 6.93 and 7.25 (A2B2 pattem, 
4li phenyl-H). 7.16 (d, 1H, furyl-3H), 7.3-7.5 (complex, 5H, phenyi-H), 7.92 (d, 1H, furyi-5H) and 8.8 (d, 2H, 
N!ii);m/e399(N+Hr. 

Example 11 

40 

Using a similar procedure to that described In Example 1 but using 3-trifluoromethyl-bromobenzene; there 
was thus obtained 7-amlno-2-(2-furyl)-5-[3-trlfluoromethylphenyllpyrazoloI2,3-alt1.3,51tria2lne m.p. 252- 
4°C; microanalysis, found: C, 55.4; H. 2.9; N. 20.3% CieHioFaNgO requires C. 55.7; H, 2.9; N. 20.3%; NMR: 
6.70 (d of d. 1H, furyl-4H). 6.81 (s. 1H, pyrazole-SH). 7.09 (d of d, 1H. fijryl-3H). 7.77 (t. 1H, phenyl-5H). 7.88 
45 (complex. 2H, furyi-5H and phenyl-4H), 8.64 (complex, 2H. phenyi-6H and phenyl-2H) and 8.70 (d. 2H, NHj); 
m/e346(M+Hr. 

Example 12 

50 Using a similar procedure to that described In Example 1 but using 1-bromo-3- phenyl propane; there was 
obtained 7-amlno-2-(2.furyl)-5-[3-phenyipropyi]-[1,2,4]-triazolo[1,5.a]I1,3,5]trlaxlne m.p. 164-7*'C, micro- 
analysis, found: C. 64.0; H. 5.1, N, 26.3% CiyHieNeO requires C, 63.7; H, 5.0; N, 26.2% NMR: 2.05 (quintet, 
2H. CH2CH2CH2). 2.68 (complex. 4H. aryl-Cli). 6.73 (d of d, 1H. furyl-4H), 7.1-7.4 (complex, 6H. phenyl-H 
and fiiryl-3!j), 7.94 (d, 1H. furyl-5H) and 8.8 (d. 2H, NHj); m/e 321 (M+H)*. 

55 

Example 13 

Using a similar procedure to that described in Example 1 but forming the hexyne-Grignard reagent by metal 
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exchange between hex-1-yne and an ethyi-Grignard reagent; there was obtained 7-amlno-2-(2-furyl)-5-[hex- 

1- ynyl]-[1^p4ltrlazolo[1,5-a][1,3,5]triazine m.p. 188-91''C; microanalysis, found: C, 59.1; H, 5.0, N, 29.8; 
Had, 0.4% CuHuNeO (O.ljHjO requires C. 59.1; H, 5.0; N, 29.6; HjO. 0.6%; NMR 0.93 (t, 3H, CHJ. 1.3-1.65 
(complex, 4H. -CHaCHr). 2.50 (complex. CH^Cs). 6.73 (d of d. 1H, fury1-4H), 7.23 (dt 1H, furyl-3H), 7.95 (d, 

5 1H, furyl-5H) and 8.95 (d, 2H, NHj); m/e 283 (M+H^. 

Example 14 

A solution of 7-amino-2-(2-furyl)-5-[4-methoxyphenyl][1,2.4]triazolo[1.5-a][1.3.5]triazine (0.23g) in acetic 
10 anhydride (1 0ml) was heated on the steam-bath for 1 8 hours. The solvent was then evaporated in vacuo and 
the residue was purified by chromatography on silica-gel eluting with dichloromethane containing ethyl acetate 
(5% v/v). The solid obtained from the chromatography was crystallised from ethand and gave 7-acetylainlno- 

2- (2-furyl)-5-[4-methoxyphenyl][1,2,4]triazolo[1,5-a][1,3,5]trlazlne m.p. 243-6*C; microanalysis, fbund: C, 
58.0; H. 4.0; N. 23.9% CuHuNsOa requires C, 58.3; H, 4.0; N. 24.0%; NMR 2.50 (s. NHCOCH3). 3.87 (s, 3H. 

IS CHaO). 6.75 (d of d. 1H, furyl-4H), 7.12 and 8.42 (A2B2 pattern. 4H, phenyl-il). 7.32 (d, IH^ furyl-3H), 7.98 (d, 
1H, furyl-5H) and 11.42 (8, H, NHCCX:H); rn/e 351 (M+Hr. 

Example 15 

20 Using a similar procedure to that described in Example 1 but using 4-bronrK>-1-butene; there was obtained 
7-amlno-5.(but-3-enyl)-2-(2-furyl)-[142^]trlazoloI1,5-a]I1.3,5]tria2lne m.p. 194-6'C; microanalysis, found: 
C, 55.8; H. 5.3; N. 30.6% C12H12N6O (0.4)C2H6OH C. 56.0; H. 6.3; N, 30.6%; NMR 2.77 (t, 2H, CJtbCH*), 3.46 
(t, CH2), 4.9-5.15 (complex. 2H. CH2=) , 5.9 (m, 1H. CH=). 6.71 (d of d, 1H. fijryl-4H), 7.17 (d, 1H, furyl-3H), 
7.92 (d. 1H, (iJiyl-5H); and 8.8 (d, 2H, NHj); m/e 257 (M+H^. 

26 

Example 16 

Using a similar procedure to that described In Example 1 but using bromohexane; there was obtf:ine^ 7- 
amlno-2-(2-furyl)-5.hexyl[1,2/4]trlazoloI1.5-a]I1.3,5]trlazlno m.p. 131.5-3*C microanalysis, found: C, 58.7; 
30 H. 6.3; N. 29.3% CuHisNeO requires C. 58.7; H. 6.3; N, 29.3%; NMR: 0.6S ('^ 3H. CH^). 1.^1i (m, 4H. 
CH3CH2CH2), 1.73 (m. 2H. pCH2). 2.65 (t. 2H. aChb). 6.71 (d of d, 1H. furyl-4H), 7.17 (d. 1H, fijryl-3H). 7.92 
(d, 1H, fijryf-5H) and 8.77 (d, 1 H, fuiyl-SH). m/e 287 (M+H)*. 

Example 17 

35 

Sodium hydride (86mg of a 50% dispersion in oil) was added to a stirred solution of 7-amino-5-[3,5-difluor- 
ophenyl]-2-(2-fiJryl)1.2,4-t^la2olo[1,5-alI1.3,5]triazine (0.421 g) In dimethylfomnamlde (5ml). The mixture was 
stirred until the effervesence had ceased and a dear solution was obtained, lodomethane (0.256g, 0.11ml) was 
then added and the reaction mixture was stinred at ambient temperature for 2 houre. Water (25m!) and glacial 

40 acetic (0.5ml) were then added and the resulting aqueous suspension was extracted with ethyl acetate (3 x 
50ml). The organic extracts were combined and washed with water (2 x 25ml) and brine (25ml), dried (MgS04) 
and evaporated to give a yellow solid. This was purified by chromatography on silica. Elution with toluene con- 
taining ethyl acetate (10% v/v) gave 5-[3,5-dmuorophenyl]-2-(2-fuiyl)-7-methylamlno-[1A41triazolo[1,5- 
a](1,3,5Jtrlazlne as a white solid m.p. 231-4'*C microanalysis, found: C. 55.0; H, 3.1; N. 25.5 % CisHioFaNeO 

46 requires CigHioFaNeO C. 54.9; H, 3.1; N. 25.6%; NMR 3.16 (s. 3H. CH3N). 6.73 (d of d. 1H. fury|.4H), 7.21 (d 
of d, 1 H, furyl-3H), 7.47 (t of 1. 1 H, phenyl-4H), 7.93 (d, 1H, furyl-5H), 7.97-8.05 (complex. 2H, phenyl-2H and 
phenyl-6H) and 9.31 (s, 1 H, NH); m/e 329 (M+H)*. 

Example 18 

so 

The following illustrate representative pharmaceutical dosage forms containing a compound of fonmula I, 
for example as illustrated in any of the previous Examples, (hereafter referred to as "compound X^. for thera- 
peutic or prophylactic use in humans:- 

56 
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(a) Tablet 


mg/tablet 


Compound X 


50 


Lactose Ph.Eur 


223.75 


Croficaimellose sodlufT) 


6.0 


Maize starch 


15.0 


PolwinvlDvnolidone (5% vtN paste) 


2.25 




3.0 


(b) Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 



The above fonrojlations may be obtained by conventional procedures well known In the phannaceutical 
art The tablets may be enteric coated by conventional means, for example to provide a coating of cellulose 
acetate phthalate. 



30 



4S 



66 



14 



EP 0 515 107 A2 




15 



EP 6 515 107 A2 



CHEMICAL FWMULAB 





16 



EP 0 515 107 A2 



CHBHICAL FaSHULAB 



Tib 




Claims 

1. A compound of the formula I (set out as the final part of these claims) wherein: 
Ri is hydrogen, (1-6C)alkyl, or (1-4C)alkanoyl; 

R2 is phenyl, a C-iinked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
and/or one or two nitrogen, or (1.8C)alkyi. alkenyl or alkynyl unsubstltuted or sut)stituted by a phenyl or 
C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur and/or one or 
two nitrogen, any phenyl being unsubstituted or substituted by one, two or three of (1-4C)alkyl, (1-4C)al- 
koxy, halogen, trffluoromethyl, hydroxy, benzyloxy and (1-5C)alkanoyloxy; 
A Is N or CT in which T is hydrogen or (1-4C)alkyl; 
or a phanmaceutically acceptable salt thereof. 

2. A compound as claimed In claim 1 , In which W is hydrogen, methyl or acetyl, 

3. A compound as.dalmed In claim 1 or daim 2, In which is a group of fbnmula R»(CH2)nXm In which n Is 

17 
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0 or an Integer of from 1 to 6; m is 0 or 1 ; X Is HC=CH or CsC; and Is phenyl unsubstltuted or substituted 
by one, two or three of (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, hydroxy, benzyloxy and (1- 
5C)alkanoyloxy. or a Olinked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and 
sulphur and/or one or two nitrogen, or when n is greater than 0, hydrogen. 

^ 4. A compound as claimed In any one of claims 1 to 3. In which the C-llnked aromatic heterocyclic ring is 
selected from thiophenyl, furyl, pyridyl and thiazolyl. 

5. A compound as claimed in any one of claims 1 to 4. in which the possible substituents on phenyl are se- 
lected from methyl, ethyl, methoxy. ethoxy, fluorine, chlorine, trifluoromethyl, hydroxy, benzyloxy and ph^- 
aioylQxy. 

6. A compound as claimed in any one of dalms 1 to 5, in which A is N or CH. 

7. A process for the preparatton of a compound of formula I, or a-pharmaceutlcally acceptable salt thereof, 
f* which comprises 

(a) reaction of a compound of the fonnuia II In which Z Is a suitable leaving group with an appropriate 
organometalllc reagent; 

(b) reaction of a compound of the fonnuia iV at elevated temperature with a compound of fonnuia X in 
which Za is a leaving group; 

^ (c) for the preparation of a compound of formula 1 In which A Is N, rearrangement of a [1 ,2,4]tria2oloI4,3- 

al[1,3.5]triazlne derivative of the formula XI; 

(d) for the preparation of a compound of formula 1 in which R2 comprises a hydroxyphenyl moiety, de- 
protectlng a corresponding derivative of formula I in which the hydroxy group is protected; 

(e) for the preparation of a compound of fonmula I In which Is an unsubstltuted or substituted alkynyt 
^ group, reacting a compound of formula 11 in which Z is iodine wjth an appropriate alkyne, in the presence 

of a palladium catalyst; 

(f) for those compounds of fonmula 1 in which A is N and Ri is hydrogen or (1-6C)alkyl. reacting a conrn 
pound of formula XII In which Zb is a suitable leaving group with a compoui i:i o/ formula R^NHa; 

whereafter, when a compound of formula I In which Ri is (1-6)alkyl or (i-4C) alkanoyi Is required, 
^ a corresponding compound of formula I in which R^ Is hydrogen is alkylated oraci^latad in a conventional 

manner, 

when a compound of fonnuia I in which R2 contains an acyloxy group Is desired, a corresponding 
compound of formula I in which R2 comprises a hydroxy group is acylated in a conventional manner; 

when a compound of ft)rmula I in which R2 is an unsubstltuted or substituted alkyi or alkenyl group 
35 is desired, a corresponding compound in which R2 is alkenyl or alkynyl is hydrogenated in a conventional 

manner; 

when an optically active fonm of a chlral compound of formula 1 Is required, either one of proc- 
esses (a)-(f) above is canied out using the appropriate optically active starting material or else a racemic 
form is resolved by a conventional procedure; and 
^ when a pharmaceutically acceptable salt Is required, a compound of fbmiula I Is reacted witti 

the appropriate add or base affording a physiologically acceptable Ion. or by any other conventional 
salt formation procedure; and 

wherein R1 . R2 and A have any of the meanings given in daim 1 , and wherein the chemical for- 
mulae referred to by Roman numerals are set out as tiie final part of these claims. 

45 

8. A phannaceutical composition, which comprises a compound of formula i or a phanmaceutlcally acceptable 
salt ttiereof, as claimed In daim 1, in admbcture or together wfth a phamiaceutically acceptable diluent or 
carrier. 

50 9. A compound of fomfuila I or a phamiaceutically acceptable salt thereof, as defined in daim 1 . for use In 
therapy. 

10. A compound of fonnuia XII, in which Is as defined In daim 7 and Zb Is a leaving group selected from 
aryloxy, alkylthio and halogeno. 

05 
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AND WHEREIN, IN THE AFORESAID CLAIMS, THE CHEMICAL FORMULAE ARE AS FOLLOWS:- 

CHEMICAL FORMULAE 




XT x3r 



Claims for the following Contracting States : ES, GR 

1. A process for the preparation of a compound of formula I (set out as the final art of these claims wherein: 
Ri is hydrogen. (1-6C)aikyl, or (1^C)alkanoyl; 

R2 is phenyl, a C-llnked aromatic 5- or 6-membered heterocyllc ring containing one of oxygen and sulphur 
and/or one or two nitrogen, or (1-8C)alkyl. alkenyl or alkynyl unsutwtituted or substituted by a phenyl or 
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20 



C-linked aromatic 5- or 6-membered heterocyllc ring containing one of oxygen and sulphur and/or one or 
two nitrogen, any phenyl being unsubstltuted or substituted by one, two or three of (1-4C)alkyl, (1-4C)al- 
koxy, halogen, trifiuoromethyl, hydroxy, benzyloxy and (1-6C)alkanoyloxy; 

A Is N or CT in which T Is hydrogen or (1-4C)allcyl; or a phannaceutlcally acceptable salt thereof, which 
5 connprises 

(a) reaction of a compound of the fomiula II In which Z is a suitable leaving group with an appropriate 

organometailic reagent; 

(b) reaction of a compound of the fonnula IV at elevated temperature with a compound of fonnula X In 
which Za is a leaving group; 

10 (c)for the preparation of a compound of formula I in which Ais N, rearrangementof a[1,2,4]triazolo[4,3- 

a][1,3,5]trlaz^ne derh^atlve of the formula XI; 

(d) for the preparation of a compound of formula I in which R2 comprises a hydroxyphenyl moiety, de- 
protecting a con-esponding derivative of formula I in which the hydroxy group Is protected; 

(e) for the preparation of a compound of fomnula I in which R2 is an unsubstituted or substituted aikynyl 
group, reacting a compound of fonmula II In which Z Is iodine with an appropriate alkyne. in the presence 
of a palladium catalyst; 

(f) for those compounds of fonmula I in which A is N and Ri is hydrogen or (1-6C)alkyl. reacting a com- 
pound of formula XII in which Zb is a suitable leaving group with a compound of fomiula R^NHj; 

whereafter, when a compound of formula I in which Ri is (1-6)alkyl or (1-4C) alkanoyi is required, 
a corresponding compound of fonmula I in which R^ Is hydrogen Is alkylated or acylated In a conventional 

manner; . ^ ^ ^ 

when a compound of fomiula I in which R2 contains an acyloxy group » desired, a corresponding 

compound of formula I in which R2 comprises a hydroxy group is acylated In a conventional mannen 
when a compound of formula I in which R^is an unsubstituted or substituted alkyi oralkenyl group 
25 Is desired, a con-esponding compound In which R2 is alkenyl or alkynyl Is hydrogenated In a conventional 

manner; . . , ^ ^ 

when an optically active forni of a chiral compound of formula I is required, either one of proo- 
esses (a)-(f) above is carried out using the appropriate optically actK-e sta?9ng materiel or efe© a rBC2SsT>k^ 
form Is resolved by a conventional procedure; and 
30 when a pharmaceutically acceptable salt is required, a compound of foimula 5 is i e:xted nici 

the appropriate acid or base affording a physfologically acceptable ton. or by any other conventional 
salt fonnation procedure. 

2. A process as claimed In dalm 1. In which R^ is hydrogen, methyl or acetyl. 

^ 3 A process as claimed in claim 1 or claim 2. in which R2 is a group of formula R3(CH2)nX„, In which n is 0 
or an Integer of from 1 to 6; m is 0 or 1; X is HC=CH or fcC; and R^ phenyl unsubstituted or substituted 
by one, two or three of (1-4C)alkyl, (1.4C)alkoxy. halogen, trifiuoromethyl. hydroxy, benzyloxy and (1- 
5C)alkanoyloxy, or a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and 

^ sulphur and/or one or two nitrogen, or when n is greater than 0, hydrogen. 

4. A process as claimed In any one of daims 1 to 3. in which the C-linked aromatic heterocydic ring is selected 
from thiophenyl. furyl. pyridyl and thiazolyl. 

5. A process as dalmed In any one of dalms 1 to 4, In vhich the possible substituents on phenyl are selected 
^ from methyl, ethyl, methoxy , ethoxy, fluorine, chlorine, trifiuoromethyl, hydroxy, benzyloxy and pivaloyloxy. 

6. A process as dalmed In any one of dalms 1 to 5. In which A is N or CH. 



50 
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AND WHEREIN. IN THE AFORESAID CLAIMS, THE CHEMICAL FORMULAE ARE AS FOLLOWS:- 

rmaiTr -Ai. FOSHULAE 




a 



,X>-0 



3:v 
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@ Azolo (1,3,5) triazlnee as adenosine antagonists. 

@ A compound of the fonnula I 



or a phannacmjticaliy acceptable salt thereof, 
processes for the manufacture of the 
compounds, and pharmaceutical oomposittons 
containing them. The compounds are useful as 
adenosine antagonists. 
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wherein : 

Ri is hydrogen, (1-6C)alkyl, or (I^C)alkanoyl ; 
R2 is phenyl, a C-linked aromatic 5- or 6- 
membered heterocyiic ring containing one of 
oxygen and sulphur and/or one or two nitrogen, 
or (1-8C)alkyl, alkenyl or alkynyl unsubstitutsd 
or substituted by a phenyl or a C-linked aroma- 
tic 5- or 6-membered heterocyiic ring contain- 
ing one of oxygen and sulphur and/or one or 
two nitrogen, any phenyl being unsut}stitut8d or 
substituted by one, two or three of (1-4C)alky1, 
(1-4C)alkoxy, halogen, taifluoromethyl, hydroxy, 
benzyioxy and (1-5G)alkanoyloxy ; 
A is N or CT In which T is hydrogen or (1- 
4C)alkyl ; 
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